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The conference was organized and financed by the National Research Nuclear University MEPhI (Moscow 
Engineering Physics Institute), Moscow, Russia. It took place in the frameworks of the Scientific Session of 
MEPhI2015 held in Moscow, 16 - 21 February, 2015. 
This Physics Procedia volume includes the parallel talks and poster presentations of the Conference of 
Fundamental Research and Particle Physics on topics in Astroparticle physics, Cosmic Rays, Cosmology and 
Particle Physics. The purpose of the Conference was to provide a comprehensive overview of experimental and 
theoretical advancements in the field of fundamental physics. 
The presented talks have highlighted the new results in gamma-ray astronomy, ground-based experiments for 
detection of cosmic rays, new information from PAMELA observatory and so on.  Several theoretical talks devoted 
to processes in the early Universe were presented. Future experiments on LHC were discussed: the Higgs physics, 
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nuclear-nuclear collisions and so on. Several plenary reports were devoted to the problems of dark matter search, 
neutrino oscillations and new Borexino results on solar neutrinos. 
The Laboratory for Experimental Nuclear Physics of MEPhI realized the section "Nuclear and particle physics". 
It was devoted to the review of the low energy particle physics with accent on search for rare events with low 
background detectors including observation of coherent scattering of low energy neutrinos off heavy nuclei, 
detection of cold dark matter in form of weakly ionizing massive particles and experiments goaled to discover 
neutrinoless double beta-decay. 
The section "Unique Scientific Facility "Experimental complex NEVOD" (UNU NEVOD)" at the Scientific 
Session of the National Research Nuclear University MEPhI was first organized in 2015. The necessity of its 
organization arises from the large volume of studies conducted at the UNU NEVOD and from the beginning of its 
Development Program which provides the modernization of existing detectors and the creation of three new ones. 
The ultimate objective of the Development Program is the conversion of the UNU NEVOD into the scientific setup 
of a Megascience class. At the Conference of Fundamental Research and Particle Physics in 2015, the results of 
operation of all detectors and systems of the Experimental complex NEVOD, as well as the projects and 
developments of new detectors were presented. 
The Cosmophysics Institute of MEPhI organized the other three sections. The Institute provides research in 
following fields: the primary cosmic rays nature investigations, the studying of particles acceleration in various 
astrophysical sources together with solar flares, magnetosphere exploration. Also this Institute supplies new 
methods and apparatus developments for both satellite and ground-based experiments.  
The section "GAMMA-400 satellite project for investigation of astrophysical gamma-ray sources, diffuse 
gamma-emission, cosmic rays and dark matter" was dedicated to the GAMMA-400 project as a part of the Russian 
Federal Space Program. The main instrument of GAMMA-400 observatory is gamma-telescope GAMMA-400. The 
principal goal of the project is indirect search of dark matter signatures. Nobel laureate V.L. Ginsburg was the first 
proposed to study the Dark Matter origin via gammas emitted by regions of sky supposed to contain the dense dark 
matter. The reports in frame of this section review the design of the gamma-telescope both for dark matter search 
and astrophysical objects investigations. 
The section "Methods of cosmic rays, magnetosphere and astrophysics gamma-sources investigations" was 
devoted to discussion of new experiments SIGNAL and ALPHA-ELECTRON onboard the special spacecraft 
INTERHELIOPROBE with orbit approaching the Sun at a distance of 40 solar radiuses and International Space 
Station correspondingly. Also various experimental methods applications were considered both for near-Earth and 
high-altitude orbit satellites, in particular silicon photomultipliers employment. 
The section "The cosmic rays investigation by satellite experiments data" reported the new results in cosmic ray 
study with the space magnetic spectrometer PAMELA and experiment ARINA. These instruments were launched in 
2006 and long duration of measurement gave possibility to have good statistics in energy spectra and space 
distribution examination of all cosmic ray components both primary and secondary. The influence of solar activity 
on fluxes of cosmic ray components was analyzed almost for the whole solar cycle. 
The section "Astrophysical sources of gamma-emission and accelerated charged particles" presented the new 
results of Hercules X-1, gamma-ray bursts (GRB) and solar flares investigation. The characteristics of particles 
acceleration processes in various astrophysical sources and its observable patterns were discussed. 
Both invited presentations and section talks have been published. Many of them were prepared by post-doctoral 
fellows and PhD students. 
We would like to express our gratitude to all of the speakers, conveners, and participants for their valuable 
contribution. We also thank the members of the local Organizing Committee and International Advisory Committee 
for their efforts in the conference organization. 
